Epitope mapping of bovine viral diarrhea virus nonstructural protein 3.
Six consecutive overlapped coding regions (F1-F6) of whole NS3 molecule of bovine viral diarrhea virus (BVDV) were cloned into pMAL-c2X plasmid vector and expressed in Escherichia coli cells (BL21 strain). The recombinant proteins were then purified by amylose resin to determine the most immunogenic domain(s) of the NS3 molecule. Evaluation of the recombinant proteins was carried out by indirect ELISAs using several bovine sera (previously characterized by virus neutralization test, a commercial ELISA kit, and a newly developed NS3-ELISA) and 6 monoclonal antibodies. The experiments showed that the most immunogenic domain of the NS3 protein was the fourth designed fragment (F4), a 122 amino-acid (AA) region of about 13.5 kDa (nucleotide 1003-1368; residue 335-456). Purified recombinant F4 was also evaluated as single ELISA antigen (F4-ELISA) for the detection of anti-BVDV antibodies in sera of infected cattle. Although this small recombinant fragment of NS3 protein was almost completely soluble and expressed more efficient respect to whole NS3 molecule, it did not show enough sensitivity and specificity to be a proper substitute for NS3 as ELISA antigen to detect specific antibodies against BVDV. However, statistical analyses showed a medium correlation between the results of the developed F4-ELISA and virus neutralization test (kappa coefficient=0.63, P<0.001), with the relative sensitivity and specificity of 78.05% and 84.91%, respectively, suggesting the potential use of this fragment as an ELISA antigen along with other antigens or monoclonal antibody(s) in a competitive ELISA.